N,N'-di-(m-methylphenyi)-3,6-dimethyl-1,4-dihydro-1,2,4,5-tetrazine-1,4-dicarboamide (ZGDHu-1) suppresses the proliferation of PANC-1 pancreatic cancer cells via apoptosis and G2/M cell cycle arrest.
Pancreatic cancer is one of the human gastrointestinal malignancies with a high mortality and poor prognosis. Approximately eighty percent of patients are diagnosed with unresectable or metastatic disease. Thus, development of novel chemicals in the treatment of pancreatic cancer is imperative. This study aimed to investigate the anticancer effects of N,N'-di-(m-methylphenyi)-3,6-dimethyl-1,4-dihydro-1,2,4,5-tetrazine-1,4-dicarboamide (ZGDHu-1), a new tetrazine derivative, on the PANC-1 pancreatic cancer cell line and clarify the underlying molecular mechanism. Using an MTT assay, we found that ZGDHu-1 significantly suppressed the proliferation of PANC-1 cells in a time- and dose-dependent manner. Moreover, according to the morphological and flow cytometric analysis, the results indicated that ZGDHu-1 induced PANC-1 cell apoptosis and G2/M cell cycle arrest in a dose-dependent manner. In the western blot analysis, expression of the pro-apoptotic Bax gene was upregulated while the anti-apoptotic Bcl-2 gene was downregulated following treatment with ZGDHu-1. ZGDHu-1 also activated pro-caspase-3 and PARP and increased the expression of NF-κB inhibitor IκB. Furthermore, the expression levels of G2/M regulatory molecules such as cyclin B1 and cdc2 were decreased while that of Chk1 was increased. These results suggested that ZGDHu-1 suppressed the proliferation of pancreatic cancer cells, rendering it a potential therapeutic drug for the treatment of pancreatic cancer.